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by Daniel Nordemann 
& Jacques Tobailem 

S U M M A R Y  

The a c t i v i t i e s  o f p  - emitters contained i n  a sample of the 
Bogou meteorite, weighing 0.185 kg have been measured b j  quantitative 

- spectrometry of weak proper motion. 

L *  

An iron meteorite wi th  mass of 8.8 kg f e l l  near Eougou (Volta) 

O u r  laboratory received a sample weighing 0.185 kg, in a form 
on 14 Augrrst 1962 at 10 00 hours. 

of thin p l a t e  ( 6  map31 c u t  i n  the m a s s  of meteorite (see Fig.1). A first 
measurement w a s  made 303 days a f t e r  the fall and led  t o  the evidence of 
an ac t iv i ty  due t o  manganese 9 of 750 S 75 dpm.kgol [l]. 

A subsequent measurement, effected by Mabuchi over the same sample, 

but with a different  standardization method, gave the value of 550 2 55 
dpn-kg-l [23. 

We took over anew the study of tha t  sample, using t h i s  t i m e  the  
8 - spectrometry, wi th  new f a c i l i t i e e  permitting t o  obtain a background 

nobe ,  weaker and more steady. 
We have effected a se r i e s  of measurements of long duration, up 

t o  160 hotwe, spread between 680 and 760 days a f t e r  the day of f a l l .  
Naturally, t h i s  time in te rva l  const i tutes  a disadvantage because crf 
short-lived radionuclides (period 41 year), but, otherwise we may 

~ 

* Mesure de la radioact ivi t6  induite par l e  rayonnement cosmique daws 
l a  mCtdorite de Bogoa. 



hope t o  detect  more eas i ly  long-life radionuclides (sodium 22, cobalt  60, 
titanium 44, altopinPm 26 etc.), which are much l e s s  concealed by the 

short- l i fe  radionuclides t h a t  have decreased, 
fhe i n s t a l l a t i ~ n ~ s  cal ibrat ion for these measurements was made 

by means of dummies simulating the meteorite sample. 

cobalt 60 and potassium 40. These models were materialized by interposing 

two plane sources, of komogenous dis t r ibut ion,  between three stainless 
s t e e l  plates.  

Three dunmies comprised cal ibrated sources of manganese 9, 

The fol-i.owing results, reduced t o  the date of the fa l l ,  have 

54 
been obt-incd : - I& (period of 313.5 days) [3] : 483 2 40 dpm.kg-’; 

-22 ilz ( 11 2.58 gears) [43 : 0 f 4 I1 9 

-"Oca ( I# 5.27 years) C53 : 14 t 7 91 

-4% ( 11 200.0 years) C61 : 3.823 n ; - 26Al ( ** 738,000 years) C73 : 4.323 11 0 

i 

The value obtained for the a c t i v i t y  of manganese 9 in theBoegou 

meteorite ie i n  the v i c in i ty  of the values already published, t h a t  is 

485 - 83 dpm.kg-’ [9].It is  t o  be compared with 

those indicated f o r  A ~ o o s  iron meteorite (fall of 24 iJovember 1959) : 
47C f: 47 dpm.kg-1 [lo]; 425 2 40 dpmn.kg-’ [UJ, 
obtained by Honda [E!] by having the iron bombarded by 3 GeV protons : 

440 dpm.kgol. 

The vzlue of a c t i v i t y  Ln cobalt  60 is sensibly in agreement with 

those indicated by other authors : 7 2 4 dpm.kg” [g], ,< 13 dpn.kgol 

[83. 4s t o  t he  a c t i v i t y  in titanium 4 4  i n  the Bogou meteorite, no value 
has been published to-date. 

+ .% C8J; 439f 22dpm.k-’ 

and also with t h a t  

The ac t iv i ty  measured fo r  aluminum 26 is in agreement with the 

value obtained by Shedlovskiy [l3] a f t e r  chemical separation, which Le 

3.81 2 0.09 dpm.kg=’. 
In the iron meteorites, the pr incipal  formation modes of these 

nuclides, under the e f f ec t  of cosmic radiat ion,  are: . ./. 0 
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- % : 

- 6oCo : capture of secondary thermal neutrons by cobalt, 

- %i : s p i l l a t i o n  of iron, 56Fe (p, 5p8n) %i: 
- 26M. 

spa l la t ion  of iron by rapid secondary neutrons, 

%e (n,p) %In and 

59Co (n, r ) 6oCo ; 

spal la t ion of iron, 56Fe (p, 14p 1721) 2 6 A L  

Thus, the ac t iv i ty  of Tu' 54 must be influenced by the  siee of 

%'e (n, p2n) %fn; 

: 

the meteorite and by the position of the sample inside,  This explain8 

the results' grouping as regards manganese 9 for all the various samples 
of' a same ne teor i te  and for  meteorites having been subject t o  a comparable 
i r r ad ia t ion  i n  space, 

Fig. 1. - The Bogou Meteorite. 

s a m p l e  
The hatched portion igdicates  the posit ion of the 0.185 kg 

To the contrary, the ac t iv i ty  i n  cobalt 60 is a function of the  
shape of meteorite sample a d  of i ts posit ion because of neutron produc- 

tion and thermalization L143. On a meteorite of the s i z e  of t ha t  of Bogou 
the  production of cobalt 60 at the  center is more important t h a t  at the 

edges, This can eATlain the f a c t ,  t h a t  our measurement, made with the 

detector near center, gives an a c t i v i t y  twice as great as t h a t  obtained 
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by Rowe, Anderson and V a n  D i l l a  C93,who analyzed a much more voluminous 

sample (8,4 kg), where the edges played a prominent part. 
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